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The r a d i o  s o u r c e  MSH 21-23 w a s  observed  by means of a l u n a r  - 
o c c u l t a t i o n  on June 18, 1965. The o b s e r v a t i o n  w a s  made a t  t h e  

N a t i o n a l  Aeronau t i c s  and Space A d m i n i s t r a t i o n ' s  Data A c q u i s i t i o n  

F a c i l i t y  ( l a t i t u d e  35O 12 '  0'.'05 N o r t h ,  longitucie 05h 31m 29?294 

West). The o c c u l t a t i o n  h a s  provided a p o s s i b l e  op t i ca l .  counter -  

p a r t  t o  t h e  radio s o u r c e ,  as w e l l  as  p o s i t i o n  and diameter 

measurements . 
The o b s e r v a t i o n  w a s  made w i t h  a s w i t c h e d  t y p e  r e c e i v e r  

employing g a i n  modulat ion a n d  an 85 f o o t  p a r a b o l i c  antenna 

Lracking t h e  c e n t e r  of t h e  moon. The r e c e i v i n g  frequency was 

403 Mc/s w i t h  a n  i n t e r m e d i a t e  f requency of 30 Mc/s, baiidwldtb 

of 5 .0  Mc/s and RC i n t e g r a t i o n  t i m e  o f  3 seconds ,  D i g i t i z e d  

r e c o r d s  of t h e  d isappearance  and reappearance  of t h e  s o u r c e  

are p r e s e n t e d  i n  f i g u r e s  l a .  and l b .  r e s p e c t i v e l y  In  addi t ion  

t h e  reappearance  phase w a s  observed a t  137 Mc/s w i t h  a bandwidth 

of 2 .5  Mc/s. 
1 The data has  been r e s t o r e d  (as p r e v i o u s l y  d i s c u s s e d  ) and - 

a g a u s s i a n  curve  f i t t e d  t o  t h e  r e s u l t i n g  b r i g h t n e s s  d i s t r i b u t i o n .  

F Analys i s  of t h e  f i t  p rov ides  t h e  best v a l u e s  for t h e  p o s i t i o n  

of t h e  i n t e n s i t y  peak and *he source  diameter a l o n g  t h e  sca:i. 

The diameter and p o s i t i o n  ang le s  are g iven  i n  Table  1. 
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TABLE 1 

- .  PHASE TIME O F  POS I T  ION DIAMETER RESTOR ING 
OCCURRENCE U.T. ANGLE BANDWIDTH 

USED J 

4':O 
2 ': 3 

h m s  Disappearance 
11 46 13 .3+4f3  

4 ': O+ 2 '.' 2 6O - 
403 Mc/s - 

3':2 
Reappearance 

137 Mc/s 122 4': 8+2 ': 0 2'18 

h m s  1 2  24 34.3+3?9 
122: 3Y 2+ 2': 2 1 ': 7 

403 Mc/s - 
- 

The p o s i t i o n  of t h e  source h a s  been computed from t h e  
2 Un ive r sa l  Times ( c o r r e c t e d  f o r  i n t e g r a t i o n  e f f e c t s  ) corresponding  

t o  t h e  i n t e n s i t y  peaks of t h e  r e s t o r e d  b r i g h t n e s s  d i s t r i b u t i o n s .  

There are two p o s s i b l e  p o s i t i o n s  f o r  t h e  sou rce  co r re spond ing  t o  

t h e s e  t i m e s .  
h m s  P o s i t i o n  1: R.A. (1965.5) = 21 15  26.74 - + Of06 

DEC. (1965.5) = -21°30'0'.'0 - + 0':9 

R.A.  (1965.5) = 21h 14m 43702 - + OF06 

DEC. (1965.5) = -21° 07'23'.'0 - + 0!'9 

P o s i t i o n  2:  

I n  c a l c u l a t i n g  t h e s e  p o s i t i o n s ,  it h a s  been assumed t h a t  t h e  

d i f f e r e n c e  i n  Un ive r sa l  and Ephemeris Time i s  35.0 seconds .  

The ambiguity i n  p o s i t i o n  can  be r e s o l v e d  by c o n s i d e r i n g  
3 t h e  p o s i t i o n s  g iven  i n  t h e  Howard and Maran c a t a l o g u e  S ince  

p o s i t i o n  2 l i es  w i t h i n  t h e  quoted error l i m i t s  of t h e  c a t a l o g u e  

and p o s i t i o n  1 l i e s  c o n s i d e r a b l y  o u t s i d e ,  t h e  sou rce  is assumed 

t o  be a t  p o s i t i o n  2. 

L 
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L TABLE 2 

R . A .  (1950.0) DEC. (1950.0) 
i 

-21°33'32'.'4 + 0?9 h m s  
- 

P o s i t i o n  1 21 14  33.92 - + 0706 - 
MSH 21 h m  1 3 . 6  + 0?3 -21O11 

P o s i t i o n  2 21 13 50.20 - + 0706 - 

+ 5' - - 
BGM 21 h m s  13 41  -21O8' O f f  

h m s  -21°11'15f.'4 + 0'.'9 

The r a d i o  p o s i t i o n  of t h e  source  was l o c a t e d  on t h e  N a t i o n a l  

GEographic S o c i e t y  - Palomar Observatory Sky Survey P l a t e s  from 

camparison wi th  a number of 8 t h  magnitude stars i n  t h e  a r e a .  

The o p t i c a l  p o s i t i o n s  were ob ta ined  from t h e  Smithsonian 

A s t r o p h y s i c a l  Observatory S t a r  Catalogue.  The r a d i o  p o s i t i o n  

w a s  found w i t h i n  t h e  e r r o r  l i m i t s  of t h e  p l a t e  measurement t o  

c o i n c i d e  w i t h  t h e  p o s i t i o n  of a f a i n t  o b j e c t .  S ince  i n  s o m e  

cases t h e  o p t i c a l  and r a d i o  p o s i t i o n s  have n o t  co inc ided  e x a c t l y ,  

an  area t e n  t i m e s  t h e  r a d i o  d iameter  w a s  examined f o r  o the r  p o s s i b l e  

o b j e c t s .  The p r o b a b i l i t y  of t h e  i d e n t i f i c a t i o n  was i n c r e a s e d  

when no o t h e r  o p t i c a l  o b j e c t s  were found i n  t h e  area. 

F i g u r e s  3a and 3b are 5x enlargements  of t h e  area c o n t a i n i n g  

t h e  sou rce  on t h e  r e d  and b l u e  survey p l a t e s  r e s p e c t i v e l y .  I n  

r e d  l i g h t ,  t h e  image is extremely f a i n t  showing a s l i g h t l y  

i r r e g u l a r  shape .  In  b l u e  l i g h t ,  a l t hough  s t i l l  f a i n t ,  t h e  image 

is very  much b r i g h t e r  t h a n  t h e  r e d ,  d e f i n i t e l y  showing a b l u e  

c o l o r  excess. The image appears  t o  be n e a r l y  s t e l l a r  when 

compared wi th  o t h e r  images i n  t h e  r e g i o n .  The e x a c t  n a t u r e  
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of tie object i s  not  c lear  from t h e  l i m i t e d  o p t i c a l  ev idence .  

However, t h e  o b j e c t  has s e v e r a l  character is t ics  s imi l a r  t o  a 
- *  

q u a s i - s t e l l a r  s o u r c e ;  such a s  c o l o r  e x c e s s ,  n e a r  s t e l l a r  
J 

appearance ,  and  r'adio emis s ion .  A l s o ,  t h e  a n g u l a r  diameter 

is s m a l l ,  though i t  appea r s  t o  be l a r g e r  t h a n  t h e  average  quas i -  

s t e l l a r  source .  More o p t i c a l  ev idence  w i l l  be needed t o  i d e n t i f y  

t h i s  sou rce .  



- 5 -  

REFERENCES 

1. Brown, L. W. , Nature, 210, 1102 (1966) 
2. Howard, W. E., Astron. J., 66, 521 (1961). 

3. Howard, W. E., and S.  P. Maran, Ap. J. Supp. ,  5 ,  173 (19651, 

J - 

- - -  



I 1 I '  1 I 1 
. *  

I -r T 
- 

. .  



9 .  

. .  .' 
.. : 

' .  - .  .. 
I 



c 

a 

- 



I I I I I I I 
si iNn xnw )rtlwuiiatlv 



c 

. .  OISAP 1 

-% , * .  . .  

. .  a .  

. .  . .  

. .  ; .  ' .  
. '  - .. ' .  . 

. .  . .  . .  . .  
. .  . .  . 

. . .  

Figure 3a - 5X Enlargement of National Geographic 
Palomar Survey: Red Plate 
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Figure 3b - 5X Enlargement of National Geographic 
Palomar Survey: Blue Plate 


